JNK1 and JNK3 play a significant role in both neuronal apoptosis and necrosis. Evaluation based on in vitro approach using tert-butylhydroperoxide induced oxidative stress in neuro-2A cells and perturbation through 3-aminobenzamide.
In spinal cord injury (SCI), oxidative stress in the penumbra of the injury site is a characteristic feature. The predominance of necrosis over apoptosis in the ensuing delayed cell death results in progressive waves of necrosis affecting neighboring cells and thus exaggerates the severity of the lesion. Necrosis has been classified into subtypes based on the active molecular players and parthanatos is one among them, which is characterized by the over activation of PARP1 as the pre-mitochondrial event that triggers necrosis. Parthanatos being the necrosis mode reported in SCI, we intended to study the molecular players in the elusive pre-mitochondrial events of PARP1 over activation using an in vitro model. tert-Butylhydroperoxide (tBuOOH) was reported to induce oxidative stress in various cell types including Neuro-2A cells. Using a tailored protocol, a predominantly PARP1 mediated necrotic mode of cell death was obtained in Neuro-2A cells using tBuOOH. By perturbing the progress of necrosis using 3-amniobenzamide, a known PARP1 inhibitor, it was found that JNK1 and JNK3 but not JNK2 were involved in pre-mitochondrial stages of PARP1 mediated cell death. Given that JNK1 and JNK3 play a role in apoptosis also, they may serve as common targets to counter both apoptosis and necrosis. The in vitro model used in the present study may be useful in delineating molecular mechanisms in necrosis.